This article explores two ways of knowing about teacher demand within the context of HIV/AIDS. It argues that by privileging particular variables that one wants to conceptualise, interrogate and understand, projections on teacher demands may vary. Which variables then needs to be con ceptualised and what projections on teacher demand are reasonable within the HIV/AIDS pandemic? This article further explores possible responses that higher education needs to con sider with respect to teacher supply and demand. The search for new and appropriate research methodologies within the veil of secrecy that shrouds HIV/AIDS is yet a challenge for higher education to inform research in this area.
INTRODUCTION
W ithin a challenging policy developing context, limited resources available for managing a country while simultaneously restructuring the nation fundamentally, can greatly influence policy intentions through the conceptual and implementation pro cesses, which may now be driven by imperatives that may have long term negative effects. In particular, in the restructuring of the education sector, this process seems to suggest that it is based upon cost saving measures driven by econometric imperatives. This manifests itself in policies regulating teacher:pupil ratio to determine class sizes and the number of teachers needed for the school system in an attempt to reduce personnel cost for the educator sector. Faculties of Education at higher institutions have re configured itself to become more cost effective due to declining enrolments within this sector. This kind of agenda is not ostensibly about quality of teaching/ teacher education programmes or about providing a stable teaching force, but about econometric issues that are driving the restructuring process.
Coupled with this restructuring process, South Africa, like most other countries in the world are compelled to deal with the HIV/AIDS pandemic. How many people are infected and/or the rate of infection is yet to be determined within a close degree of certainty, but the reality of dealing with its impact on people and systems is of crucial concern to every nation of this world, developed and developing.
Since apartheid, South Africa has relied extensively on large scale surveys, in getting to know about its society. That is, in order to restructure its society, situational analysis is the basis upon which strategic interventions, planning and projection analysis is done. For example, the National Teacher Education Audit (Department of Education 1995) provided a situational analysis about the education system in this country. The Census 1996 (Statistics South Africa 1997) provided a situational analysis of, amongst others, the demographics and sociological nature of our society. While macro analysis through large scale studies presents useful macro trends needed in planning, projections, interventions and policy for mulation, this article presents arguments to suggest that micro analysis yields significant variations which may negate desired intentions.
PURPOSE OF ARTICLE
This article is not about presenting another mathe matical model for projecting teacher supply and demand using measurable variables or items. By doing this, it creates the impression that the things (variables) that can be measured are the important The power of Lewin's theorising lay not in a formal propositional kind of theory but in his ability to build`models' of processes that drew attention to the right kinds of variables that needed to be conceptualised and observed.
The purpose of this article is, therefore, to explore issues affecting teacher supply and demand analysis.
It presents an analysis of teacher demand based on quantitative analysis of teachers and learners in the system. An interrogation of this analysis reveals that making projections on teacher demand within this framework may not address the sociological and health issues that may impact on this projection. In addition this article explores the impact of HIV/AIDS on teacher supply and demand. An interrogation of the analysis on HIV/AIDS impact on teacher demand reveals that we do not know enough of the pandemic nature of HIV/AIDS that affect teacher demand projections. Finally this article explore the challenges faced by higher education institutions in responding to the teacher demand analysis within a pandemic context of HIV/AIDS.
LITERATURE REVIEW ON TEACHER SUPPLY AND DEMAND
While noting that the world agenda for development is consistently moving towards quality education with achievable outcomes, as espoused and adopted by the series of world conferences on``Education for All since the 1960's'', the developed and rich countries like America are able to manage and support this movement through its economic status. However, developing countries, like those in Africa, are lagging behind because of economic pressure.
Further analysis of the literature suggests that while it has been established generally that the provision of a competent teaching force is necessary for quality education at school level, supply and demand analysis suggests that all nations are constantly faced with the challenge to provide this competent teaching force against contextual, economic and social con straints (see Ramrathan 2002) . In developed world countries, the contextual and social challenges appear to be more dominant while in developing countries, economic challenges appear to be more dominant in the provisioning of teachers for the school sector. In both cases, the pedagogical consideration is over shadowed. Interventions are usually through the employment of un or under prepared teachers as substitutes, which compromises the intention of providing quality education.
Closer to home, the Crouch (2001) study within South Africa, through its macro perspective of the national scene based on self reported data through the October household surveys and the best data available within the many limitations to the data and its analysis, suggests that while teaching is largely an economically favourable career, the ability to attract individuals into teaching and teacher education programmes has diminished during the restructuring and reconceptaulisation phase of our new democracy to such an extent that there is a looming imbalance between supply and demand of teachers, exacerbated by health issues like HIV/AIDS.
RESEARCH METHODOLOGY
Macro survey type research based on analysis of national demography, medical/public health and educational trends indicate a large and looming crisis arising from predicted shortages of teachers in the next few years (Crouch 2001; Badcock Walters 2001) . These studies draw their modeling predictions based on data gathered from the National Census (1996), the October Household surveys (1997 and 1999) , life insurance surveys through the Metropoli tan Doyle model; and survey questionnaire research from ante natal clinics. Many of these studies have presented a broad understanding of the possible systemic interventions (eg reviewing policy and regulations to effectively respond to the HIV/AIDS pandemic within the school context) that need to be anticipated at the national level.
This article relies on a multi modal theoretical and methodological approach to argue that predicting teacher demand is at best tentative and at worst futile, depending upon which variables one chose to con ceptualise, understand and interrogate. Secondary data sources were used in this study, relying heavily on snapshot surveys and personnel records (PERSAL) from the database of the Provincial Department of Education (KwaZulu Natal) as well as data from the recent national demographic and health survey (De partment of Health 1998). In addition interrogated response theory within the theoretical framework of critical discourse analysis provided a critique of research methodologies in establishing HIV prevalence rates within South Africa. This critique presented a further qualitative analysis of teacher demand within the context of an HIV/AIDS pandemic.
QUANTITATIVE ANALYSIS OF TEACHER SUPPLY AND DEMAND

Pupil enrolment dynamics
Due to the enormity of this task, as well as the lack of consolidated data (because of the fragmentation and separate control of education during the apartheid era), 1998 ). This could mean that an increasing number of diseased children would be entering the schooling system, some of whom may die before completing their compulsory schooling period. This poses further demands on the schooling system not only for those children diseased with the HIV virus, but also for other vulnerable children struggling with life threatening diseases. With the increased burdens and responsi bilities that the HIV/AIDS pandemic has on the educational system, the present calculation of the number of teachers required through the teacher:pupil ratio may be inappropriate as a response to the crisis. The schooling system is likely to encounter a range of interventions for engaging with caring for children infected and affected by HIV/AIDS. Thus more, rather than fewer teachers may be necessary to manage schooling within the demands.
Other reasons for the decrease in 1999 primary school enrolment could be related to the dramatic changes in the enrolment at the pre primary grades, changes to school admission age and data collection process through the Educational Management Information System (EMIS) may have been problematic.
An increase in the number of children attending school is noted in the secondary phase of the school system. This increase could be interpreted as sympto matic of a drop in rate and this could be the result of several issues. These could range from (and the reasons may not necessarily be mutually exclusive):
. Children who were once enrolled in the school system and have now returned. . High failure and repetition rates of children due to several reasons including, erratic attendance, HIV/ AIDS related pressure put upon them, problems with the schooling system (unqualified teachers, classrooms without teachers, multigrade teaching, lack of school support structure, etc) and matric pass rate, where it is known that some school screen learners before entering into grade twelve in order to produce a high matric pass rate. . The drop in rate may also be reflecting the learners who have had the responsibility of caring for their parents/siblings who have been affected by the pandemic. Once these direct responsibilities of KZN, 2000) care for their family members are accomplished (perhaps through death of the family member) the school going age child is likely to return to the schooling system.
Teacher attrition and its impact on the demand for teachers
This section attempts to establish patterns of attrition of teachers from the school education system. It categorises reasons for attrition and attempts to explain variations from the normal attrition categories.
Termination of services of teachers is an ongoing occurrence. Termination could be a result of expiry of contracts, death, resignation, retirements, medical boarding, suspensions and discharge. Some are planned, others are incidental. Therefore, an exam ination of the categories of termination is essential for projecting demand for teachers. category, severance package, reflects the once off Department of Education's policy in 1997 offering a voluntary severance package (VSP) for those teachers wishing to resign from their posts. This policy was argued to have been introduced to reduce the then perceived excess number of teachers in the system and to decrease personnel expense.
The second in this category reflects a manifestation of the policy regarding employment of new teachers that was introduced in 1997. New teachers were being employed on a yearly contract basis. This accounts for the large numbers of teachers whose``contract expire'' yearly from 1997. The reality of this is that most are re employed each year.
Category A in Table 2 therefore does not represent true teacher attrition indicating the needs of the system created by the``loss'' of teachers.
A more appropriate analysis of the teacher attrition phenomenon is accumulated through Categories B, C, D and E. The attrition rates seem to hover around 4 percent per annum. This trend in attrition rate suggests that, in order to maintain the current number of teachers in schools in KwaZulu Natal, there needs to be a supply of approximately 3116 (ie 4 % of 77900) new teachers per year to replace those teachers that exit from the system.
Teacher supply in KwaZulu-Natal
Scanning through the outputs from the previous college sector, it is clearly evident that a low yield of qualified teachers will be produced in KZN. From the above data, the``incorporated'' college sector will be producing approximately 388 (see column 1 of Table 4 and Table 5 ). This number (694) reflects the total number of newly qualified teachers produced within KZN. Demand vs supply ± projections for the future
Immediately after the release of the Audit, there were gradual changes to the admission of students to teacher education institutions and production of newly qualified teachers. This gradual change in the turnover of teacher graduates, together with changes in the employment rate and condition of employment, a large number of qualified teachers were not employed as teachers. It is therefore, possible that there may exist a large number of qualified teachers who could be targeted for employment as teachers. However, I am not aware of any studies which have been done in KwaZulu Natal or elsewhere in South Africa to establish whether there exists such a pool of qualified teachers and if they do exist, whether they would want to seek employment in teaching.
Assuming that there may not be a pool of qualified teachers, Table 5 presents a scenario of supply and demand of teachers in KwaZulu Natal that reflects an estimated shortage of 4397 newly qualified teachers per annum based purely on a quantitative analysis of supply and demand.
TEACHER DEMAND BASED ON HIV/AIDS PREVALENCE RATES
This section suggests that there exist some skepticism on published HIV/AIDS prevalence rates and that this skepticism may influence teacher demand analysis. The skepticism is demonstrated firstly through criti cisms on methodologies used in determining HIV/ AIDS prevalence rates. A second level of skepticism is demonstrated through exploring how data is used as agency to promote positionalities that influences prevalence rates (see Ramrathan 2002) . For the purpose of this article the level of skepticism demon strated through the flaws in the research methodol ogies in HIV/AIDS prevalence rates studies is sufficient.
The macro analysis of the HIV/AIDS pandemic based on the national demographics and medical/public health trends within South Africa is enough to shock our thoughts on the eminent catastrophe we could be faced with. Have we, as a nation, awoken to the realities, or, do we actually know enough about the disease? Do we believe these projections? What is the validity and reliability of these projections? To what extent is this an exaggerated``doom and gloom'' scare tactic on behalf of the advocates demanding a systemic intervention for HIV/AIDS victims? As the veil of secrecy, the myths, ethics, and the threat of violence against HIV positive people continue to shroud the disease, education, intervention and prevention of the spread of HIV will be limited to what we know about the disease through the macro analysis and projections.
Specific studies predicting the transfer of these ISSN 1011 3487 analysis and projections into the sector of teachers and school education have also attempted to map the terrain dealing with issues like supply and demand for teachers and the impact on the education system (Coombe 2000; Badcock Walters 2001; Kinghorn 2001; Crouch 2000) . Many of these studies have presented a broad understanding of the systemic impact anticipated at the national level. While there is acknowledgement generally that HIV/AIDS will have a major impact on the nation, the veil of secrecy that shrouds the pandemic presents a sense of skepticism about the knowledge we have of the extent to which this disease will impact on the nation as a whole.
As educators and researchers, we must all resist the impulse to rush to closure, because this invariably means an end to enquiry. It is within this context that I focus on re examining how HIV/AIDS research and reporting has been done, what happens to the findings and how they (findings) take on a unique form of illumination and influence. Methodologies in research have been established through rigorous process, each with its own assumptions and episte mology, and are used as a basis for the production of new knowledge. Does one question these assump tions underpinning the methodologies?
In this regard two particular studies on HIV/AIDS will be examined with respect to their methodologies and methods of data production and analysis and the reporting of their findings as a way of illustrating the need to re look at the way we approach research endeavours. The first one is a local study on the prevalence of HIV within the student population of a particular higher education institution. The second is a national commissioned study reporting on the status of HIV/AIDS on the education sector of the country. Both these studies have been chosen because they have the potential to influence policies on HIV/AIDS, both, nationally as well as internationally in terms of interventions. The local study is an example of a study that attempts to produce data from direct testing of the subjects (direct testing prevalence study). The national study is an example of a study based on data that has been produced by modelling (prevalence study through projection by modelling).
It is important to note here that the intention is not to discount the severity of HIV/AIDS on our society and systems. It is acknowledged that HIV/AIDS is a real phenomena and pandemic in nature. That we need to address it and act upon it before it could lead to a disaster is accepted. However, the critique offered on the research strategy used in the projections and analysis made thus far on HIV/AIDS, focuses on attempting to highlight the methodological flaws in HIV/AIDS research. This perspective/orientation to researching teacher attrition constitutes a second`w ay of knowing'' about teacher demand in contrast to the first strategy revealed in teacher pupil dynamics above. Which of these``ways of knowing'' are more powerful influences on the policy making processes and decisions, is the subject of this article.
Local study ± a university aids study
Tracing the actual research process in the investiga tion of HIV prevalence rate amongst students by direct testing at a university, the following is noted.
. The University management was concerned about the prevalence of HIV amongst its student population. A committee was estab lished to look into the HIV prevalence rate. . This committee decided to do a saliva test on students because the saliva test was medically deemed to being 92% accurate in determining the status of HIV amongst its students. . The committee also consulted with AIDS consultants to determine a significant sample size for the testing. . A sample size of 385 out of approximately 8000 students was deemed to be statistically significant. . Random sampling was intended.
. After being informed of this research, students were asked to volunteer their saliva for the HIV test. . Saliva from the sample size of 385 were collected over a period of one month. . The majority of the volunteers were of the black African student population. . Because of the small number of volunteers from other race groups within the campus, their data records were removed from the analysis process. . The results indicated that 88 (22.86%) stu dents of the sample of 385 were found to be HIV positive. . The results also indicated that 65 (28.3%) of the 230 women tested were HIV positive. . The prevalence of HIV amongst this university student population was then said to be below the national average, which at that time was at approximately 24%.
On reflecting on the above process of investigating the prevalence of HIV amongst the student popula tion at this institution, the following concerns emerged in the research design, research analysis and research reporting:
. While accurate data on HIV prevalence rate is essential, the reality of obtaining this accuracy is compromised outside of experimental setting with in an empiricist paradigm. Therefore, in the absence of a laboratory setting (where nuisance variables can be controlled) for the investigation, other methodological means of getting to know the HIV prevalence rates are necessary. In this case, the saliva test was deemed to be the most suitable means of obtaining the data required from a statistically recommended sample size and this could be done outside of laboratory conditions in experimental research. In addition, the use of saliva test as an indicator of HIV infection was empiri cally deemed to be 92% accurate by medical researchers on HIV/AIDS.
While empirically based research traditions through direct testing of participants are appro priate in establishing HIV prevalence rates, being HIV positive is a very sensitive issue personally to the individual as well as ethically. The profound effects on a participant that was found to be HIV positive through the research process may be very traumatic without the necessary support to help him/her to cope with this knowledge. Equally, declaring participants of the research HIV status may have implications beyond that envisaged in the research design phase. This kind of testing raises questions about ethical considerations throughout the research process in order to protect the research participants during and after the research process. Hence, one begins to question the reasons for individual volunteers to participate in such research endeavours.
The reliability, therefore, of this kind of empirical research study is likely to be influenced by the participants. Participants engaging in this research programme may volunteer for individual reasons and these reasons may not be considered in the final analysis. For example, participants who may have compromised their state of health by having unprotected sex may want to use this opportunity to establish whether they have contracted the virus. Hence, the sample used may be those that are at risk and this could influence the results substantially if known. This empirical research did not allow for such enquiry from its participants and therefore the sample volunteered in this research process may not be representative of the university population. It may be possible that only HIV high risk individuals may have participated in the research.
. Random sampling was intended, but mostly black African students volunteered. This sample was not representative of the demographics of the institu tion's student population (approximately 60% black African and 40% Indian population). The probability that in every 100 students, approxi mately 23 are HIV positive is a misrepresentation given the diversity of its population.
A national study on impact of HIV/AIDS on the education sector
In July 2000, Carol Coombe published her commis sioned (United Nations Economic Commission for Africa UNECA) national report on the impact of HIV/AIDS on the education sector of South Africa. Gleaned from her report are the following:
. South Africa has the fastest growing HIV/ AIDS epidemic in the world. . Over four million people, about one in eight adults are HIV positive. On reflecting upon the reporting in this study the following concerns emerged in respect of the research design, research analysis and research reporting:
. The report is based largely on secondary data sources, like survey of women attending public ante natal clinics; UNAIDS statistics; commis sioned reports prepared for specific organisations, eg the SA National Council for Child Welfare; etc. While secondary data sources are, in itself, acceptable and useful in research, one needs to understand and take cognisance of how the personal agendas and biases of the various organisations are amplified and pushed through these reports. Also when secondary data are presented, the methodology used in obtaining the original data in the primary source is not presented, and it is taken for granted that the methodology employed is within the rigour of scientific research. . The extrapolation from experiences elsewhere in the SADC region, reports of occasional studies, information from other sectors, demographic ana lysis, and anecdotal information, do not present a holistic and relevant picture of the impact of HIV/ AIDS on the education sector in South Africa. While Carol Coombe has chosen to analyse an accumulation of research already conducted to provide a synthetic record of past studies, she does not problematise the validity and reliability of these studies. However, she chooses one set of strate gies to collect data and does not problematise them, yet she uses this data to project the impact of HIV/AIDS on the education system. . The language used in the report suggests the tentativeness and uncertainty of the analysis presented in the report.``It is anticipated that . was approximately constant. This is despite the indication that there was an exponential increase in HIV infection from the 1990's and an indication that on average, persons who are HIV positive and have no access to appropriate drugs will die within 7 to 10 years of contracting the virus (Coombe 2000) .
Teaching is considered to be largest occupational sector. By implications, national statistics as pre sented in the various reports on HIV/AIDS, should be applicable to this sector. Therefore, when reports that suggest 12% of the teachers are HIV positive are seen against the actual death rate of teachers (established at approximately 0.5% (see teacher attrition Table 2 ) for the past three years in KwaZulu Natal), one begins to question the assertions made on the link between HIV and the death rates of teachers. The disjuncture between HIV prevalence rates and the death rate of teachers suggests two things: either that the estimates of HIV infection rates amongst teachers are an over estimation or that there is no clear understanding of progression to death since HIV infection. In either case, the medical understanding of the disease needs to be extended to include a socio logical understanding of the disease and its impact on society.
Inherent in the kinds of studies done on HIV/AIDS research, are design flaws as indicated in the two main studies profiled above. The quest for minimising uncertainties expands as we search for new tools in meaning making and reducing ignorance. The quest for better knowledge about AIDS analysis must, therefore, lie in the search for new methodological tools.
If we accept that Coombe's (2000) estimate that 12% of the teaching force is HIV positive, then the estimate for teacher demand as a result of HIV/AIDS would be 9348 (12% of 77 900 teachers in KZN) teachers over a period of 7 to 10 years, calculated on 12% of teachers being infected with HIV and that a person having contracted this disease will die between 7 to 10 years later (Coombe 2000) . This means that between 935 (1.2%) and 1335 (1.7%) teachers would die of HIV/AIDS per annum within KZN.
IMPLICATIONS FOR HIGHER EDUCATION INSTITUTIONS
Projection analysis of teacher demand is an important consideration for higher education provisioning. If the demand for teachers suggests that there will be acute shortage of teachers, then higher education must expand its programme to accommodate this projected demand. In the recent past, most Higher Education institutions have rationalised its Teacher Education Faculties by either reducing their status from that of a Faculty to being a School/Department within a Faculty or by expanding its inservice and postgrad uate programmes to maintain economic viability. This was largely due to a diminished interest in teaching and a subsequent plummeting of pre service enrol ment figures recorded at most higher education institutions with South Africa.
The above analysis also indicates that we do not know enough about the impact of HIV/AIDS on the teaching force. In addition, the teacher attrition and learner enrolment dynamics suggests that teacher demand based on a quantitative analysis may not yield an accurate analysis given the pressures schools are being faced with. How then, can higher education institutions respond?
The most likely response could be that higher education institutions should expand its programmes to anticipate an increase in the demand for teachers in the medium to long term when trends of teacher demand within the context of the HIV/AIDS pan demic may be established. However, should the projection on teacher demand does not resonate with actual needs, then higher education institutions will be producing graduates who may not find employ ment as teachers.
On the other hand, if higher education institutions do not respond to a projected increase in teacher demand by expanding its programme, it may not produce the required number of qualified teachers to meet the short term demands. This will have impact on supply of appropriately qualified teachers to meet needs.
How then should higher education institutions respond within a context of uncertainty. One way of dealing with this uncertainty is through reconceptualising its teaching education initial teaching qualification to meet short and long terms needs. An example of a reconceptualise programme would include more school based teacher development where increasingly the school site becomes the site for the latter part of teacher development supported by an itinerant lecturer supervision model where lectures are held at school sites by university staff and supported by school teachers as mentors. With this model of teacher development, higher education institutions can pro duce appropriately trained human resources in a shorter period if the demand exceeds supply in the short term. In addition, the initial teaching qualification curriculum should encourage options (electives) to follow another career path so that graduates have alternatives.
The quest for appropriate research methodologies is the domain of higher education knowledge produc tion systems. This article eludes to the need to find innovative research methodologies within a contexts of a veil of secrecy that shrouds the HIV/AIDS pandemic in order to diminish our ignorance about the impact of this disease on our systems.
CONCLUSION
Through the two stories I have demonstrated that predicting teacher demand is dependent upon which factors/variables one wants to conceptualise, interro gate and understand. Through``story'' one, a quanti tative analysis of teacher supply and demand based on pupil enrolment and teacher attrition patterns would yield one set of analysis. Within this qualitative analysis lies sociological issues that will impact further on prediction analysis. In``story'' two, skepticism on the way we understand and predict HIV/AIDS prevalence rates influences teacher demand analysis. Which ways of knowing about teacher demand do we privilege in order to estimate the number of teachers we need to support our schooling system and how will this impact on higher education planning? 
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